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POJIb IIAPA3HTOB PblE B nPECHOBOflHbIX 3KOCHCTEMAX 
HA nPHMEPE nAPA3HTA KOPIOUIKH (OSMERUS EPERLANUS) 

© E. II. HeuiKO, H. B. Eeceeea, O. II. OrepjiHroBa 

Kopiounca ( Osmerus eperlanus L.), cJiynaftHO 3aHeceHHaa b SKOCHCTeMy 03 . C^M03epa (Kapejina) 
h floCTHruiafl BbicoKOH HHCJieHHOCTH, Bbi3Bajia cepbe3Hbie nepecTpoiiKH b CTpyKType h TpocjjHHecKHx 
CBH3HX pbi6Horo coo6mecTBa BoaoeMa. Cpeun napa3HTOB, npHo6peTeHHbix KopioniKoft b hobhx 
ycjiOBHHX, BbiHBHjicH cynepTOMHHaHTHbifi bhu — MHKpocnopHUHfl Glugea hertwigi Weissenberg, 
1921. 3apaxceHHe MHKpocnopnuHeH HBHJiocb npHHHHOH MaccoBon rnbejiH pbi6, hto npHBejio k 
CHHXceHHio yjiOBOB h H3MeHeHHio pa3MepHOH CTpyKTypbi craua KopiouiKH. B npe^JiaraeMOH paboTe 
^ejiaeTCH nonbiTKa noxa3aTb pojib napa3HTa b peryjiHpOBaHHH CTpyKTypbi HXTH0ueH03a npecHOBOU- 
Horo Bo^oeMa. 


03. CaM03epo — BcmoeM Ha lore KapejiHH, tto b TeneHne TOJiroro BpeMeHH BeayTCH 
MOHHTopHHroBbie HXTHOJiorHHecKHe h napa3HTOJiorHHecKHe HCCJieaoBaHHfl. 3a nepnofl c 
1967 no 1996 r. b CflM03epe OTMeneHbi 24 bhto pbi6 11 ceMencTB (TnTOBa, CTepjinroBa, 
1977). CooTHomeHne pa3;iHHHbix bhtob b 03epe He ocTaeTca nocTOHHHbiM. B 1940— 
1970 rr. flOMHHaHTHbiMH h cyO^OMHHaHTHbiMH no 6HOMacce b cooOmecTBe CaM03epa 
6biJiH: panymKa, cyaaK, oKyHb h epui, b 1980—1996 rr. — Kopiounca, cy^aK, oKyHb, eprn, 
njiOTBa, cy^aK. PbMeHeHHA b pbi6HOM coo6mecTBe BOTOeMa nponcxoTOT KaK no# bjihahhcm 
KJ iHMaTHnecKHX cj^aKTopoB, TaK h b pe3yjibTaTe HejiOBeHecKOH ^eHTenbHOCTH. 

B 1968 r. toh C«M03epa 6biJi OTMeneH hobmh bha — Kopiounca. Ylyju npoHHKHOBeHHA 
ee b o3epo tohho He ycTaHOBjieHbi. O^HaKO npeanojiaraeTCH, hto HKpa KopiouiKH Moma 
6biTb 3aHeceHa Ha npoMbicjiOBbix opyanax JiOBa H3 OHexccKoro 03epa (OcnnoBa, 1972). 
B03M02CH0 TaKXe, HTO JIHHHHKH TOTOXCCKOH KopiouiKH npOHHKJIH CIOTO npH npOBefleHHH 
pbi6oBOAHbix pa6oT b HMaT03epe, HMeiomeM ctok b CaM03epo. CpaBHeHne Mopc|)OJiorHH 
KopiouiKH C«M03epa C KOpiOUIKOH OHOKCKOrO (CMHpHOBa-CTecjDaHOBCKaH, 1967) H Jla- 
TOxccKoro 03ep (FleTpoB, 1926) noKa3ajio, hto no p*my npH3HaKOB OHa 6jiHace ctoht k 
K opiouiKe JIaTOxccKoro 03epa (KyaepcKHH, 1976). CpaBHeHne nonyjiflijHH KopiouiKH H3 
3 thx 03ep no noKa3aTejno AHBepreHUHH (d) Taxace yKa3biBaeT Ha 6jiH30CTb KopiouiKH 
CaM03epa k Kopiounce JIaTOxccKoro 03epa (CTepjiHroBa, 1979). 

MnKpocnopHflHH Glugea hertwigi — uinpoKO pacnpocTpaHeHHbin napa3HT eBponen- 
ckoh h a3naTCKon KopiouieK. FIapa3HT OTMeneH b Pocchh, KaHa^e, CeBepHOH AMepHKe. 
OcoOeHHO CHjibHO 3apaaceHa KopiouiKa b Bcjihkhx AMepHKaHCKnx 03epax (Nellbring, 
1989). B 03. 3pn MHKpocnopnAHH G. hertwigi 6bma BnepBbie 3aperHCTpnpoBaHa b 1969 r. 
(Nepszy, Dectyiar, 1972). K 1971 r. 3apaaceHHe KopiouiKH nocTeneHHO HapacTano h 
TOCTHHIO 87.5 %. B 3TOT TOfl Ha6jIK)flaJiaCb Heo6bIKHOBeHHO BbICOKaa CMepTHOCTb pbl6 OT 
3Toro napa3HTa. Flo mhchhio aBTopoB, sto HeoObiHHO BbicoKoe 3apaaceHHe tojdkho 
yBejiHHHTb CMepTHOCTb KopiouiKH ot G. hertwigi h b nocjiejiyiomHe toto. Taxace 6bmo 
noKa3aHO, hto 3apaaceHHOCTb ManbKOB h ceroTOTKOB KopiouiKH b TeneHne jieTa B03pocjia 
c 6.7 to 93.2 % (Delisle, 1969). HHTeHCHBHOCTb 3apaaceHH5i UHCTaMH yBejiHHHjiacb 3a stot 
cpoK c 0.08 to 57.44. JleTajibHaa HHTeHCHBHOCTb onpeaeTOHa b 250 uhct Ha pbi6y. 
PacnpocTpaHeHHe MHKpocnopH^HH G. hertwigi , cKopee Bcero, cB5naHO c 3BTpoc{)HpoBaHH- 
eM 03. 3pn h OHTapno, tto napa3HT 3a 10 tot nocne nepBoro oOHapyaceHHH cTan npHHHHOH 
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MaccoBOH rnGejin xopkdlhxh. OTMeneHbi Taxxce cjiynan CHjibHoro 3apaxceHHH xopiomxH b 
03. BeCHHpBH (OHHJIHHAHH), HTO MOXCCT npHBeCTH K 3nH300THH Ha (J)OHe npOAOJDKaiOmeHCfl 
3BTpo(J)HKauHH 03epa (CTepjiHroBa h up., 1992). 


MATEPHAJI H METO^HKA 

Kopiouixa CnM03epa nccjieuoBajiacb c 1973r. b pa3Hbie ce30Hbi H3 onbiTHbix h npoMbic- 
jiOBbix ynoBOB. CGop h o6pa6oTKa uaHHbix npoBounjincb no CTauaapTHbiM MeTOunxaM (npaB- 
uhh, 1966; Poxhuxhh, 1967; MeTOUHnecxoe nocoGne..., 1974; MnHa, KjieBe3ajib, 1978). 

MaTepnajibi no 3apa>xeHH0CTH xopiomxH MHxpocnopHUHen G. hertwigi npeucTaBjieHbi 
noneBbiMH cGopaMH 1991 h 1996 rr., a Taxxce nepBHHHbiMH uaHHbiMH H3 apxHBOB 
JIa6opaTopnH napa3HTOJiornH HannHaa c 1980 no 1987 r. HccjieuyeMbin MaTepnan 6bui 
nojiyneH xa k npw H3yneHHH oGiuen napa3HToc£>ayHbi KopiouiKH, Tax h npn cneunajibHOM 
BCXpbITHH Ha MHXpOCnopHAH03 COrjiaCHO MeTOAHXe EbIXOBCXOH-naBJIOBCXOH (1985). 
Bcero oGcjieuoBaHO oxojio 5003X3. xopiomxH pa3Hbix B03pacT0B. 

PE3yJIBTATbI 

CpeflH 17 BHflOB napa3HTOB, 3aperHCTpnpoBaHHbix y xopiomxn CflM03epa b 1996 r., 
MHxpocnopHflHfl Glugea hertwigi 3aHHMaeT ocoGoe mccto. B 1980 r. (t. e. nepe3 10 c 
jihuihhm jieT nocjie BcejieHHfl) Glugea Gbuia OTMeneHa TOJibxo y 1 H3 200 oGcjieuoBaHHbix 
pbiG. A yxce Ha cjieuyiomHH rou stot napa3HT uaji pe3XHH nojrbeM sxctchchbhocth 
3apaxceHHH, xoneGaBinnncH c Man no oxTaGpb ot 60 jx o 90 % (Hernxo h jx p., 
1983). B HananbHbiH nepnou 3nn300THH OTMenajiocb nopaxceHne BHyTpeHHnx opraHOB — 
roHau, nonex, ctchox xcejiyuxa h xnmeHHHxa. K oceHH 80 % 3apaxceHHbix pbiG hmcjih yxce 
BHeuiHHe npH3Haxn 3aGojieBaHHH (B3uyTHH xoxch, Gyropxn h t. n.). B 1982 r. sxctchchb- 
HocTb 3apaxceHHH cocTaBHjia 100 %, a xojihhcctbo uhct aocthhio b cpeuHeM 364 Ha pbiGy. 
OcoGeHHO cnjibHO nopaxceHbi roHaubi. CneunajibHbie HaGjnoueHHa noxa3ajin, hto Gonee 
nojiOBHHbi hx Beca npnxouHTCH Ha uncTbi. Tax, ecjin Bee nxpbi paBeH 0.21 Mr, to Bee 
UHCT - 0.24 MT. KoJIHHeCTBO UHCT BapbHpOBajlO OT 1 JXO 1600 3X3. 

CnjibHaa HHBa3HH G. hertwigi cymecTBeHHO OTpa3Hjiacb Ha njiouoBHTOCTH xopiomxH. 
Tax, aGcojiiOTHan njiouoBHTocTb b 1977 — 1978 rr. BapbHpoBana ot 3600 uo 24 000 

HXpHHOX H H3MeH5UiaCb B 3aBHCHMOCTH OT B03paCTa. B 1982 - 1983 rr. B CBH3H c 

yMeHbiueHHeM pa3Mepa h Beca 0UH0B03pacTHbix caMox aGcojiKJTHaa njiouoBHTocTb y 
2-touobhxob cocTaBHjia b cpeuHeM 3100, y 3-touobhxob — 5900, 4-touobhxob — 6100 
H 5-rOUOBHXOB - 9200 HXpHHOX, T. e. CHH3HJiaCb b 2 pa3a. 

no uaHHbiM 1996 r., 3apaxceHHOCTb caMox xopiomxH Gbuia Bbime TaxoBoil caMuoB b 
2.5 pa3a, HHuexc oGhjihh (HO) y caMox — 19.7 3X3. npoTHB 7.8 3X3. — y caMuoB. 
PenpouyxTHBHbie opraHbi caMox no-npexcHeMy ocTaiOTCH caMbiM nopaxcaeMbiM opraHOM y 
xopiomxH, hto BjieneT 3a coGoh napa3HTapHyio xacTpaunio pbiG. FIomhmo roHau uhctm 
G. hertwigi perHCTpnpoBajiHCb Ha neneHH, nonxax, cepuue, CTeHxax xnmeHHHxa h 
njiaBaTejibHoro ny3bipa, Ha Me3eHTepnn, b xcnpoBon h MbimenHOH txbhhx. TeM He MeHee 
BHeuiHHX npoHBjieHHH Gojie3HH He HaGjnouajiocb. B HacTOfliuee BpeMH, xoth napa3HT h 
BCTpenaeTCH y 84 % oOcjieuoBaHHbix pbiG, HO HHBa3HH chh 3 hjich uo 15.1 3X3. uhct Ha 
pbiGy, t. e. b 20 — 25 pa3 no cpaBHeHHio c 1982 r. — pexopuHbiM no 3apaxceHHOCTH. 
PacnpocTpaHeHHe G. hertwigi h MaccoBbiil xapaxTep 3apaxceHHH napa3HTOM bo mhotom 
coBnauaji c H3MeHeHHHMH b hhcjichhocth h cTpyxType nonyjiauHH xopiomxH. 

MHCJieHHOCTb h CTpyKTypa nonyjinuHH KopiouiKH C«M03epa 

EuHHHHHbie 3X3eMnjiHpbi xopiomxH OTMenajiHCb b npoMbicjiOBbix yjiOBax HanHHaa c 
1970 r., a x 1975 r. ee yjiOBbi B03pocjiH uo 20 t. nnx hhcjichhocth npHyponeH x 80-m 
rouaM, nocjie Hero nocjieuoBaji pe3XHH cnau, h b HacToaiuee BpeMfl yjiOBbi xopiomxH 
He3HanHTejibHO npeBbiinaKDT ypoBeHb 1975 r. (pnc. 1). 
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Phc. 1. 06maa HHCjieHHocTb h B03pacTHaa CTpyKTypa nonyjiaijHH KopiouiKH b CaM03epe b pa3JiHMHwe 

roztbi. 

no och abcuwcc — rozibi; no och opawHaT — HHCJieHHOCTb, tmc. 3K3. 3aecb m Ha phc. 2, 3: 0+, 1+—4+ — B03pacTHbie 

rpynnbi KopiouiKH. 

Fig. 1. General number and age structure of the european smelt population in the Syamozero lake in 

different years. 

Absciss — years, ordinate — number in thousands of specimens. Here and in figs. 2, 3: 0+, 1+—4+ — age groups of 

the european smelt. 


KopiouiKa othochtch k KopoTKoijHKjioBbiM pbi6aM. B ycjiOBHflx 1973—1980 nr. 
BCTpenajiacb KopiouiKa b B03pacTe 0—7+ JieT, 90 % cocTaBjiajin 2—4-jieTHHe 
oco6h. C 1981 no 1991 r. npeoOjiaaajiH 2—3 -jictkh, pbi6bi cTapuie 5 JieT BCTpenajiHCb 
e^HHHHHO. C 1993 r. BHOBb ^OMHHHpyioT 2—4-jieTKH h b yjiOBax name CTann BCTpenaTbca 
6—8-jieTHne oco6h. 

H3yneHHe pa3MepHO-BecoBoro cocTaBa KopiouiKH noKa3ajio, hto b 1973—1980 nr. 
flOMHHHpoBajin oco6h pa3MepoM 10—12 cm h MaccoH 9—12 r. B nepnoa 1981—1991 nr. 
npoH30iiuio HexoTopoe CHnaceHne noKa3aTejien, h b nonyjiauHH npeo6jia,aajiH pbi6bi c 
pa3MepaMH 9—10 cm, Maccon 6—8 r. Hhhmh cnoBaMH, b momcht xjocTHaceHHa MaxcHMajib- 
HOH HHCJieHHOCTH OTMCHCHO pe3KOe CHH)KeHHe nOKa3aTCJieH BeCOBOrO H JIHHeHHOrO pOCTa 
pbi6, ocoOeHHO oco6en, CTapuie ojtHoro rojta (pnc. 2 h 3). CerojieTKH b uejiOM He OTpearn- 
pOBaJlH Ha Te H3MCHeHHa HHCJieHHOCTH, KOTOpbie npOHCXOflHJIH 3a nepHOA HaOjllOAeHHH. 

AHajiH3Hpya TeMn pocTa KopiouiKH C«M03epa c MOMeHTa BbiKjieBa h no npe^ejibHoro 
B03pacTa, moxcho cjtenaTb bmboji, hto pocT KopiouiKH npeTepnen cymecTBeHHbie H3MeHe- 
hhji. C 1973 no 1980 r. HaOjiiojiaeTca paBHOMepHbin pocT KaK y mojiojjh, TaK h y B3pocjibix 
pbi6. JI/iHHa rojtOBHKOB b 3to BpeMa b cpejiHeM cocTaBjiHjia 8 cm npn Macce 3.5 r, 
2-rojtOBHKOB — 11 cm npn Macce 9 r, 3 -foaobhkob — 13 cm npn Macce 13 r. HannHaa c 
1981 h no 1991 r. cpejtHaa jyiHHa toaobhkob cocTaBHjia 7 cm npn Macce 2—3 r, 
2-roflOBHKOB — 9.5 cm npn Macce 6 r, 3-roziOBHKOB — 11.5 cm npn Macce 8 r. Otmchcho 
CHH aceHHe TeMna pocTa KopiouiKH bo Bcex B03pacTHbix rpynnax, HecMOTpa Ha Ojiaronpn- 
aTHbie KopMOBbie ycjiOBHa. Cpe^Haa HHCJieHHOCTb 30onjiaHKTOHa b 1973—1978 rr. cocTa- 
BHjia 39 tmc. 3K3/m 3 npn OnoMacce 2.1 t/m 3 (JIa3apeBa, 1977; EyuiMaH, 1982). fljia 
cpaBHeHHa b 50 — 60-x ro,aax cpe^Haa OnoMacca 30onjiaHKTOHa paBHajiacb 0.5 i7m 3 
(OnjiHMOHOBa, 1962). Poct KopiouiKH HannHaa c 1992 r. HecKOJibKo yBejiHHHJica, cpe^HHH 
pa3Mep /tocTnr 10—12 cm, Macca 7—11 r h cTan 6 jih30k k pocTy 1977—1980 rr. 

HaOjiio/taeMbie H3MeHeHHa b hhcjichhocth h cTpyKType nonyjiauHH KopiouiKH HauuiH 
OTpaaceHHe h b ^HHaMHKe noKa3aTejien BbDKHBaeMOCTH. Ha nepnofl MaKCHMajibHoro 
pacnpocTpaHeHHa napa3HTa h ^ocTHaceHna hm bmcokhx 3HaneHHH hhtchchbhocth 3apa- 
aceHHa HaOjnoflajiocb pe3Koe CHHaceHHe o6men BbiacHBaeMOCTH pbi6 (pnc. 4). 
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Phc. 2. flHHaMHKa pa3MepH0H cTpyKTypbi nonyjiauHH kopioiukh C«M03epa b pa3JiHHHbie roflbi. 

Flo och abcuncc — roabi; no och opaHHaT — cpe/nma zuiHHa pbi6, cm. 

Fig. 2. Dynamics of size structure of the european smelt population in the Syamozero lake in different 

years. 

Absciss — years, ordinate — mean size of fishes, cm. 
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Phc. 3. BecoBaa crpyKTypa nonyjiauHH KopiouiKH CaM03epa b pa3JiH4Hbie roflbi. 

Flo och abcuHcc — ro/tbi; no och op/tHHaT — cpe/maa Macca pbi6, r. 

Fig. 3. Weight structure of the european smelt population in the Syamozero lake in different years. 
Absciss — years, ordinate — mean wieght of fishes, g. 



1974 1976 1978 1980 1982 1984 1986 1988 1990 
Phc. 4. flHHaMHKa h3mchchhh o6men BbDKHBaeMOCTH nonyjiauHH kopioiukh b CaM03epe. 
Fig. 4. Dynamics of surviving of the european smelt population in the Syamozero lake. 


4 riapa3HTo/iorHfl. Ne 2. 2000 r. 


121 








OKT5i6pb 1982 r. 


1600 
1400 
1200 
1000 
800 
600 
400 
200 
0 

12 3 4 5 

Phc. 5. KoJiHHecTBO uhct Glugea hertwigi , HaitneHHbix Ha pbi6ax pa3JiHHHoro B03pacTa. 
Fig. 5. Number of cysts Glugea hertwigi found in fishes of different ages. 



OECyaCJJEHHE 

MaccoBoe nopaxceHHe KopiouiKH CflM03epa Glugea hertwigi , KaK HaM npeucTaBJiaeT- 
c a, cBjnaHO c H3MeHeHH5iMH, npoH3ome^uiHMH b CTpyKType pbiGHoro coo6mecTBa, h 
pOCTOM HHCJieHHOCTH KOpiOUIKH. OTCyTCTBHe MexaHH3MOB peryjIHUHH HHCJieHHOCTH KO- 
piouiKH (MexcBH^OBbie h BHyTpHnonyjiflijHOHHbie, npoMbiceji) o6ycjiOBHjio nposiBJieHHe 
peryjiflUHH coo6mecTBa co CTopoHbi napa3HTOB. B ycjiOBHJix bwcokoh hhcjichhocth h 
xcecTKOH BHyTpHBH^OBOH KOHKypeHUHH pe3HCTeHTHOCTb pbi6 pe3KO CHH3HJiacb, o6ec- 
neHHB MaccoBoe pacnpocipaHeHHe napa3HTa. KopiouiKa b 3tot nepnou xapaKTepH30Ba- 
jiacb He TOJibKO MaxcHMajibHbiM npoueHTOM 3apaxceHHH, ho h npaKTHHecKH paBHOH h 
bwcokoh BOcnpHHMHHBOCTbK) k 3apaxceHHio. Ha 3to yKa3biBaK)T noKa3aiejiH 3apaxceHHOc- 
TH H OTCyTCTBHe BbipaXCeHHbIX HH^HBH^yaJIbHblX pa3JIHHHH B HHTeHCHBHOCTH 3apaXCeHH5I 

(pnc. 5). 

B nepnou naaeHHfl hhcjichhocth KopiouiKH npOH30uuio He TOJibKO CHHxceHHe BCTpe- 
naeMOCTH napa3HTa, ho h pe3Koe yMeHbmeHHe hhtchchbhocth 3apaxceHHJi MHKpocnopn- 
Uhamh. KpoMe Toro, H3MeHHJiocb h pacnpeuejieHHe napa3HTa b nonyjiauHH xo35iHHa, 
KOTopoe cTajio HOCHTb BbipaxceHHbiH arperHpoBaHHbiH xapaicrep. #ojiji pbi6 c MaxcHMajib- 
HblMH 3HaneHHHMH HHBa3HH 3HaHHTCJIbHO COKpaTHJiaCb, CHJIbH03apaXCCHHbie OC06 h CTajIH 
BCTpenaTbCfl cuhhhhho, a ocHOBy nonyjiflUHH cocTaBHJiH pbi6bi c hh3khmh noKa3aTeji5iMH 
3apaxceHHOCTH (pwc. 6). 


HiOHb 1996 r. 



Phc. 6. Kojihhcctbo uhct Glugea hertwigi , HaitneHHbix Ha KopiouiKe pa3Hbix B03pacTOB b 1996 r. 
Fig. 6. Number of cysts Glugea hertwigi found in the european smelt of different ages. 
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TaKHM o6pa30M, MOXCHO rOBOpHTb, HTO 3I1H300THH B CflM03epe 3aBepUIHJiaCb nOCJie 
AOCTH^eHHH onpeAejieHHoro paBHOBecna b CTpyKType h hhcjichhocth pbi6Horo coo6mecT- 
Ba. AHajiH3 AHHaMHKH h xapaKTepa B3aHMOflencTBHH nonyjiflijHH napa3HTa h KopiouiKH 
no3BOJiHji noKa3aTb MexaHH3Mbi, onpejtenaiomHe CTa6njibHOCTb h c6ajiaHCHp0BaHH0CTb 
napa3HTO-xo3HHHHbix OTHOiiieHHH. B AaHHOM cjiynae, no-BH^HMOMy, HMeHHO napa3HT h 
ero BjiHHHHe CTajin peuiaiomHMH cjpaxropaMH He TOJibKO b coKpameHHH hhcjichhocth 
cnoHTaHHoro Bcejiemja, ho h onpeflejinjiH Han6ojiee ycTOHHHByio CTpyxrypy pbi6Horo 
HaCeJieHHH BOflOeMa. IlpH 3TOM OCTaeTCH BeCbMa BepOflTHbIM B0306H0BJieHHe 3nH300THH 
npH nOBTOpHOM pOCTe HHCJieHHOCTH KOpIOUIKH. 
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ROLE OF FISHES’ PARASITES IN FRESHWATER ECOSYSTEMS WITH 
AN EXAMPLE OF PARASITES OF THE EUROPEAN SMELT (OSMERUS EPERLANUS) 

E. P. Ieshko, N. V. Evseeva, O. P. Sterligova 
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SUMMARY 

The european smelt Osmerus eperlanus had been accidentally introduced into the ecosystem of 
the Syamozero lake (Karelia). The population of this species has achieved a high density and caused 
serious changes in the structure and trophic relationships of fish community of the Syamozero 
ecosystem. The microsporidia Glugea hertwigi Weisenberg, 1921 has become a new and superdo¬ 
minant parasite of the european smelt in this ecosystem. The invasion of microsporidia has caused 
a mass death of fishes, that has led to changes in population structure of the smelt and lowered a 
fishe catch. The present study suggests to show a role of parasites in the ichtiocenosis structure 
regulation in freshwater ecosystem. 



